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Numerical modeling of a reinforced soil segmental retaining wall designed
using the K-stiffness method

CHEN lJian-feng, ZHANG Wan
(Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)

Abstract: A finite difference numerical model is established for a reinforced segmental retaining wall (SRW) designed using
the K-stiffness method. The hyperbolic interface model is used to actually simulate the block-leveling pad and leveling
pad-foundation interface. The behaviors of the field wall under working stress are investigated, and the shear characteristics of
the toe interface are further analyzed. The results show that the computed reinforcement strain distribution, the maximum
reinforcement loads in the fill, the connection loads and the maximum facing displacements are in agreement with the
measurements. The maximum reinforcement loads in the fill computed using the K-stiffness method agree well with those
computed by numerical model and the measured. However, the K-stiffness method cannot be used for verification of the
connection loads because the connection loads are larger than the maximum reinforcement loads in the fill due to the effect of
the down-drag force mobilized by foundation settlement and backfill compaction. Compared to the SRWs on the rigid
foundation, the walls on the compressible foundation have larger factors of normal toe loads and less fractions of the total loads
carried by the toe. The leveling pad will not slide along its interface with the foundation due to very small shear stress on it,
although the shear stiffness of the leveling pad-foundation interface is much less than that of the block-leveling pad interface.
Thus, the block-leveling pad interface plays a major role in the toe restraint.
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Fig. 4 Secant stiffness curves for HDPE-1 geogrid
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Table 1 Parameters of materials

o Ty T/ S 111 Vs S B
EMPa v Mo (° )  plkgm?)

L+ 45 0.30 42 1990

i+ 38 0.30 48 2100

BEmAEE  23X10°  0.15 — 2200

=2 HHRESH
Table 2 Parameters of toe interface

MR RIEE WU BN EEMEM KAE KEEy,
R I }
Lt Re3E%n UK, c/kPa 6/(° ) pJ/kPa /(KN-m>)

(E2ES

_0.972 0.88 57863 0 33 101.3 9.81
s
i
0.915 1.07 4420 7 27 101.3 9.81
e

®3 KRR, ELFEEY

Table 3 Parameters of interface between backfill and block

- FEVES AR ST VERINIEE BIUIRIEE
S/(°) c/kPa  k/(MPam') k/(MPa-m™)
Bt 42 0 100 1
Pt 57 457 1000 40
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Fig. 5 Distribution of reinforcement strains
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Fig. 14 Variation of shear stresses of toe interface with wall height
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